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AND CAPACITOR-RESISTOR NETWORKS, CERAMIC CAPACITOR
AND FIXED FILM RESISTORS, GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the general requirements for hermeticafly sealed (see 3.10} and
nonhermetically sealed networks. These networks consist entirely of fixed, film resistors or, fixed film
resistors and ceramic capacitors. They are primary intended for use in electronic circuits. This
specification has two product levels, a high reliability, 100 percent bumn-in screened "M" part number level
and nonburm-in screened part number level "C” {(see 1.2.1).

1.2 Classification.
1.2.1 Part or Identifying Number (PIN). Networks specified herein (see 3.1) will be identified by a PIN

which will consist of the basic number of the associated specification and coded number. Each
associated specification covers a different network style. The number will be coded to provide information
conceming the level of bum-in screening of the network, characteristic, resistance value, resistance
tolerance, and schematic. The PIN will be in the following form with a coded number derived as indicated:

e 0 " b
M8340101 H 1002 J A
Associated specification Characteristic Resistance Resistance Schematic
number {indicating {see 1.2.1.1) (see 1.2.1.2) tolerance (see 1.2.1.4
MIL-PRF-83401/01) (see 1.2.1.3) and 3.1)
Nonbum-in screened network "C” part numbern).
€8340101 H 1002 J A
Associated specification Characteristic Resistance Resistance Schematic
number (indicating (see 1.2.1.1) {see 1.2.1.2}  {olerance (see 1.2.14
MIL-PRF-83401/01) (see 1.2,1.3) and 3.1)

Beneficial comments {recommendations, additions, deletions) and any pertinent data which may be of
use in improving this document should be addressed toDESC-ELDM, 1507 Wilmington Pike,
Dayton, OH 45444-5765 by using the Standardization Document Improvement Proposal (DD Form
1426) appearing at the end of this document or by letter.

AMSC N/A FSC 9GP
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.2.1.1 Characteristics. The characteristics are identified by the single letters C, H, K, M, R, V, or Y in

accordance with table I.

TABLE |. Characteristics.

Characteristics

Test or condition Units
YV |CHU|VAIHYIKY|MIUTIRY
[Resistance temperature
characleristic (see 3.13) 5 50 | 50 | £50 | *100 | +300 | 25 PPM/FC
Tracking to the reference element +5 M| 5 3 53| 4 4/ 4/ 5 3/
Maximum ambient temperature
at rated wanagﬁee 3.5) 70 70 70 70 70 70 70 C
Maximum ambient temperature at
zero power derating {see figure 2) 125 125 125 125 125 125 125
Thermal shock (see 3.7)and AR +.02 +.25 +.25 +.50 70 .70 +.08 [Maximum
Power conditioning {see 3.8) ARatio] +.01 +03 | £03 4/ 4f 4/ +.04 |percent
Low temperature operation AR + 01 +.10 +.10 +.10 +.25 +.50 +03 [change in
(see 3.14) . ARatioy +.01 +02 | +£02 4/ 4/ 4/ +.02 jresistance
Short time overload AR +.02 +10 | £10 | £10 | £25 | 50 | £.03 {(0.01 ohm
{see 3.15) ARatio] .01 02 | £02 4/ 4/ 4/ +.02 |additional
Terminal strength AR +.01 +10 | £10 [ £25 { +25 | +25 | +03 [allowed for
| (see 3.16) ARatio] +.01 +03 +.03 4/ 4/ 4 +.02 easurement
Resistance to soldering AR +.01 10 | £10 | 210 | £25 | £.25 | .05 femor)
heat (see 3.18) ARatio] +.01 +02 | 02 4/ 4/ 4/ 1.02 Jand, when
Moisture resistance AR +.01 20 | £20 | +40 | £50 | £50 | +£05 Japplicable,
{see 3.20) ARatio] +.01 02 | +02 4 4f 4/ +02 pmaximum
Shock, specified pulse AR +.01 +25 | 25 | £25 | £25 | 25 | +03 [percent
(see 3.21) ARatio] .01 +£03 | +03 4 4/ af +02 ange in
Vibration, high AR +.01 +25 | 225 | £25 | £25 | £25 | .03 lesistance
frequency (see 3.22) ARatio] .01 +03 | +03 4/ 4/ 4/ +.02 jratio.
Life AR +.05 210 | £10 | £50 | £50 | 2.0 | .10
(see 3.23) ARsatio|] £.025 | £.03 | +03 4/ 4af 4/ .03
Power rating at 25°C AR +.05 +10 | £10 | £50 | +50 | 20 | 210
{see 3.23.1) ARatio] +£025 | 03 | +03 4/ 4/ 4/ +.03
High temperature AR +.01 10 | £10 | 220 | £50 | £1.0 | 205
exposure {see 3.24) ARatio] +.01 +03 | +03 4/ 4/ 4/ +.02
jLow temperature AR +.01 +.10 +£10 | £10 | +£25 | £50 +.03
storage (see 3.25) ARatiofj +.01 +.02 | +02 4 4/ 4/ +.02
Insulation resistance (see 3.18) 10,000 }10,000]10,000] 10,000} 10,000} 10,000]10,000] Megohms
Resistance, tolerance and, sVl 1@ 1By .1(B) | .5(D) 1 1.0(F) | .05(A)
when applicable, resistance ratio 1M | 5MO)| 5D | 5D |1.0(F)]|20G)| .1(B) | %+ Percent
accuracy ¥/ 05(A) 110110110 120(G)] 5.0(Nn | .5(D)
1(B) 5.0 (J)
5(D)
1.0 (F)

1/ Hermetically sealed resistor network will conform to the requirement specified in 3.10. These units
may be fumished to meet characteristic H, K, M, and V requirements.
2/ Nonhermetically sealed resistor networks are those not meeting the requirement of 3.10.1.
Characteristic H, K, M, R, or V will not be fumished against C requirements.

3/ See 393.
4/ Not applicable.
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1.2.1.2 Resistance.
1.2.1.21 Eour gfgig resistance designation {ail resistor values ggg;_ll The four digit resistance

________ e e moummdio PR WS | J iy Y [ UGy P Ay Py Y Y v gy & - PP L

uemgnauon IS appucame w dll resiswdanee werdnees, me ﬂUmlﬂal resiswance I& IUEHUIIUU Dy IUUI Ulgllb
the first three digits represent significant figures and the last digit specifies the number of zeros to follows.
When the value of resistance is less than 100 ohms, or when fractional values of an chm is required, the
"R" will be substituted for one of the significant digits to represent the decimal point. When the letter "R" is
used, succeeding digits of the group represent significant figures. The resistance values designations are
shown in tables Il. Standard values for every decade will follow the sequence demonstrated for "10 to
100" decade in table lll. Resistance values not listed in table lll for the appropriate resistance tolerance
will be considered as not conforming to the specification. The resistance values for tolerances V, T, A and
B may be any value within the limits specified in 3.1, but it is preferred that values be chosen from the "B

{0 AV acd "M N B rabirane af tabia 111
V.1 anag o (u.o) Coiimns O @oie .

Although resistance tolerances "G" and "J" normally require less than three significant figures to
adequately describe the true resistance value, for the purpose of this specification, the nominal value will
be three significant figures followed by the fourth digit to signify the number of zeros to foliow.

1.2.1.2.2 Three digit resistance designation (all resister values equal) (inactive for new desian). The

three digit resistance designation is applicable to tolerances G (£2.0 percent) and J (25.0 percent). The

nominal resistance expressed in ohms is identified by three digits; the first two digits represent significant
finuras and the last diait specifies the number of zeros to follow. When the value of resistance is less than

ML Crd SR I LT BT WM TR TGS M T At W LW IwiT R B ¥ Laina o inF At | s

10 ohms, or when fractional values of an ohm are required, the letter "R" will be substituted for one of the
significant digits to represent the decimal point. When the letter "R" is used, succeeding digits of the
group represent significant figures. The resistance value designations are shown in table IV. The
standard values for every decade will follow the sequence demonstrated for the "10 to 100" decade in
table Ill. The three digit resistance designation is for Army and Air Force use only.

TABLE II. Designation of resistance values for resistance

olerance 0f 0.10, 0.50, 10 20 T
Designation Resistance ohms
1R00 to SR&8 incl. 1.00to 9.88 incl.
10R0 to 98R8 incl, 100 to 98.8 incl.
1000 ta 9480 incl. 100 to 888  incl.
1001 to 9881 incl. 1,000 to §,880 ind,
1002 to 9882 incl. 10,000 to 98,800 incl.
1003 to 9883 incl. 100,000 to 988,000 ind.
1004 to 5884 indl. 1,000,000 to 8,880,000 incl.

a
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TABLE ilf. Stan i val for 1 .V

(B) 3] (G} B) (A G) (B) (F} (G) {B) (F (G}

(D} &) (D) 1 &}] (D} {J) {D) (J)
10.00 [10.00 10.00 |18.40 33,20 [33.20 58.30

10.10 1870 |i8.70 3.60 50.00 }59.00

1020 l10.20 18.90 34.00 [34.00 59.70

10.40 19.10 [19.10 34,40 60.40 [60.40

10.50 |10.50 19.30 34.80 [34.80 1.20

10.60 19.60 119.60 35.20 150 [B51.50

10.7¢ [10.70 15.8D 5.70 Es.7o 52 .00
10.90 2000 2000  [20.00 36.00 2.60

11.00 |11.00 20.30 36,10 3.40 [63.40

11.10 20.50 [20.50 36.50 [36.50 20

1130 |11.30 11.00 [20.80 37.00 90 |64.90

11.40 1.00 P1.00 j37.40 \37.40 5.70

11.50 {11.50 21.30 47.90 50 [66.50

11.70 21,50 [21.50 38.30  [38.20 7.30

11.80 [11.80 21.80 38.80 58.00
1200 (200 27 200 22 00 39.00 110 }68.10

1210 210 22 10 [22.10 39.20 [39.20 9.00

12.30 22 30 129.70 9.80 }69.80

12.40 [12.40 2260 [22.60 40.20 §40.20 0.60

12.60 22 90 40.70 1.50 [71.50

1270 h12.70 9320 [23.20 4120 |41.20 2.30

12.90 23.40 41.70 3.20 [73.20

13.60 [13.00 13.00 [370 370 5220 M42.20 4.10

13.20 24 .00 D400 270 5.00 [75.00 [75.00
13.30 [13.30 24.30 [24.30 43.00 5.90

13.50 24.60 4320 320 8.80 [76.80

13.70 [13.70 4.90 [24.90 43.70 70

13.80 5.20 44,20 4420 870 [78.70

14.00 114,00 s 50 2550 44,80 .60

14.20 25,80 4530 J45.30 0.60 [80.60

1430 [14.30 26.10 {26.10 45.90 1.60 A"
14.50 6.40 46.40 |46.40 2.00
14.70 |14.70 Es.m 26,70 L 47.00 U7.00 2/ [47.00 2.50 [|82.50

14.90 700 M7.50 K750 3.50

1500 |15.00 15.00 [27.10 48.10 50 |adso

15.20 b7.40 [27.40 48.70 |48.70 5.60

15.40 |15.40 27,70 49,30 60 [86.60

15.60 28.00 [28.00 9.50 [49.90 70 8870

1580 {15.80 8,40 50.50 9.80

16.00 [16.00 7 |i6.00 [2870 |ee.70 51.00 |90.90 [80.90

16.20 [16.20 29.10 51,10 15140 51,00
16.40 2040 [29.40 51.70 92.00 [93.10

16.50 [16.50 20.80 5230 |52.30 93,10

16.70 hooo  [53.00 9420 [95.30

16.80 [18.90 30.10  [30.10 53.60 [53.60 195,30

17.20 30,50 54.20 .50 [o7.60

17.40 [17.40 0,90 [30.90 54.90 [54.50 7.60

17.60 31.20 55.60 B.80

17.80 [17.80 31.60 [31.60 56.00

18.00 18.00 {32.00 .Lva.zo 155,20

18.20 |18.20 32.40 [32.40 56.90_u

32.80 57.60 [57.60
/ I

1/ Resistance values nat listed in table |l for the appropriate resistance tolerance will be considered as not conforming to the

specification. The resistance values for tolerances V, T, A, and B may be any valus within the fimits specified in 3.1, but it is
preferred that values be chosen from “B” and “D" column of table 1li.

2/ Inactive for new design after 9 March 1887,
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1.2.1.2.3 Resisiance designation for network schematics H. J, N, and X. For network schematics H, J,

N, and X, the four digit resistance designation becomes a code indicator with the first digit being an "A"
and the foliowing three digits a code number indicating a resistance combination described in the

applicable associated specification.

TABLE IV. Designator of resistance values for resistance tolerances
of 2.0 and 5.0 percent. 1/ 2/

Designator Resistance ohms
5R1to 9R1 incl. 5.1to 9.1 incl.
100 to 910 incl. 10 to 91.0 incl.
101 to 811 incl. 100 to 910 incl.
i 1,000 to 9,180 ind.

102 to 912 indl, , '
103 to 913 ingl 10,000 to 91,800 incl.
104 to 914 ind. 100,000 to 910,000 incl.

1/ Three digit resistance designation is inactive for new design.
2/ Three digit resistance designation is for Army and Air Force use only.

1.2.1.3 Resista ratio to! . The resistance and ratio tolerance is identified by a single letter
in accordance with table V.

TABLE V. Resistance and ratio tolerance.

Symbol | Resistance tolerance | Ratio tolerance Applicable
percent percent charatteristic

v 0.005 0.005 Y
T 0.01 0.01 Y
A 0.05 0.05 RY
B 0.1 0.1 C,V.R Y
D 0.5 0.1 C.V,R Y
F 1.0 a.5 C.VRY
G 2,0
J 5.0
X1/

1/ The X tolerance will be as specified in the associated specification.

1.2.1.4 Schematic. The network schematic will be identified by a singie letter in accordance with figure
1, and as specified (see 3.1). Dotted lines in the schematics refer to configurations that might have
additional resistors. N

1.2.1.5 Schematic "X". Additional special schematics may be identified as "X" schematics and
described fully in the associated specification. See figure 1 for schematic "X" method of presentation.
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1.2.2 Style. The style is identified by the two-letter symbol "RZ" followed by a three-digit number (see
3.1). The letters identify fixed resistor networks and the three digits represent envelope size and
configuration.

2. APPLICABLE DOCUMENTS

2.1 General. The documents listed in this section are specified in sections 3, 4, and 5 of this
specification. This section does not include documents cited in other sections of this specification or
recommended for additional information or as samples. While every effort has been made to ensure the
completeness of this list, document users are cautioned that they must meet all specified requirements
documents cited in sections 3, 4, and 5 of this specification, whether or not they are listed.

2.2 Government documents.

2.2.1 Specifications, standards, and handbooks. The following specifications, standards, and
handbooks form a part of this document to the extent specified herein. Unless otherwise specified, the
issues of these documents are those listed in the issue of the Department of Defense Index of
Specifications and Standards {DoDISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS
DEPARTMENT OF DEFENSE

(See supplement 1 for list of associated specifications.)

STANDARDS
DEPARTMENT OF DEFENSE
MIL-STD-202 - Test Methods for Electronic and Electrical Components Parts.
MIL-STD-810 - Environmental Test Methods.
MIL-STD-1276 - Leads for Electronic Compaonent Parts.

MIL-STD-1285 - Marking of Electrical and Electronic Parts.

(Unless otherwise indicated, copies of the above specifications, standards, and handbooks are
available from the Standardization Document Order Desk, Building 4D, 700 Robbins Avenue

Philadelphia, PA 19111-5094.) o

2.3 Non-Govemment publications. The following documents form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of the documents which are DoD adopted are
those listed in the issue of the DoDISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DoDISS are the issues of the documents cited in the solicitation (see 6.2).

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI/NCSL 2540-1 - Calibration Laboratory and Measuring and Test Equipment, General
Requirements for.
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(Application for copies should be addressed to the American National Standards Institute, 11 West 42nd
Street, New York, NY 10036.)

ASTM B545 - Tin, Electrodeposited Coatings of.

(Application for copies should be addressed to the American Society for Testing and Materials, 1916
Race Street, Philadelphia, PA 18103.)

INTERNATIONAL ORGANIZATION for STANDARDS (IS0}

1SO 1001241 - E
{Application for copies should be addressed to the American National Standards Institute, 11 West
42nd Street, New York, NY 10036.)

2.4 Order of precedence. In the event of a conflict between the text of this document and the
references cited herein (except for related associated specifications), the text of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a
specific exemption has been obtained.

3. REQUIREMENTS

3.1 Associated specifications. The individual part requirements shall be as specified herein and in
accordance with the applicable associated specifications. In the event of any conflict between
requirements of this specification and the associated specifications, the iatter shall govern {see 6.2).

3.2 Qualification. Networks furnished under this specification shall be products that are authorized by
the qualifying activity for listing on the applicable qualified products list at the time set for opening of bids
{see 4.4 and 6.3).

3.3 Material. The material shall be as spacified herein. However, when a definite material is hot
specified, a material shall be used which will enable the networks to meet the performance requirements
of this specification. Acceptance or approval of any constituent material shall not be construed as a
guaranty of the accepiance of the finished product.

3.4 Interface. and physical dimension requirements. Networks shall meet the interface, and physical.

dimensions specified (see 3.1). Each network shall consist of filrn type resistance elements with
terminations or, film type resistance elements, and ceramic capacitor with terminations (see 3.1).

3.4.1 Enclosure. Networks shall be encapsulated sufficiently to withstand the environmental tests
specified. There shall be no voids which expose the internal circuitry.

i

3.4.2 Termination leads. Ternminal ieads shall be free of foreign mater a and solderabie as specified.
Leads shall be judged to be free of foreign material if the visual criteria are met.
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FIGURE 1. Schematics.
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FIGURE 1. Schematics - Continued.
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FIGURE 1. Schematics - Continued.
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3.4.3 Internal visual inspection {applicable to characteristics C and V). Networks meeting the
requirements of characteristics C and V shall be subjected to a precap visual inspection that shall require
as a minimum, the following inspections:

a. Inspection of internal connections.

b. Inspection of metallization.

¢. Inspection of die mounting.

d. Inspection for foreign or extraneous material.

3.4.4 Metallization resistance. The resistance of the metallization of the longest path in the network
shall not exceed the limits in table VI.

TABLE VI. Metallization resistance.

Nominal Maximum
element resistance | metallization resistance
value (ohms) R (chms) R

R < 1,000 1
1,000 <R < 10,000 ]
R 2 10,000 10

3.4.5 Soldering. if soldering is used for interna! connectlon it shall be of such a quality as to enable

AL

the networks to meet all the requirements of this specification, a -rd having a liquid point not less than
+280-C.
3.4.5.1 Bonding. If thermo-compression bonding is used for internal connections, a gold bond shall form

a solid phase weld (see 3.1).

3.4.6 Tin plated finishes. Use of tin plating is prohibited (see 6.4.3.1). Use of tin-lead finishes are
acceptable provided that the minimum lead content is 3 percent.

3.4.7 Solder dip {fetinning) leads. The manufacturer may solder dip/retin the leads of product supplied
to this specification provided the solder dip process has been approved by the qualifying activity. The
manufacturer shall maintain a solder purity in accordance with table VIl during the tinning process.

—~u

12
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TABLE VlI. Contamination limits.

Contamination | Tinning percent
_by weight 1/
Copper 75
Gold .50
Cadmium .01
Zinc 008
Aluminum .008
Antimony .50
Iron 02
Arsenic .03
Bismuth 25
Silver .75
Nickel 025

1/ This is a fixed percentage by
weight of the solder.

3.4.7.1 Qualifying activity approval. Approval of the salder dip pracess will be based on one of the
following options:

a. When the original lead finish qualified was hot solder dip lead finish 52 of MIL-STD-1276.

(NOTE: The 200 microinch thickness is not applicable.) The manufacturer shall use the same
solder dip process for retinning or equivalent as is used in the original manufacture of the product.

b. When the lead originally qualified was not hot solder dip lead finish 52 of MIL-STD-1276 as
prescribed in 3.4.7.1a, approval for the process to be used for solder dip shall be based on the
following test procedure:

(1) Thirty samples of any resistance value for each style and lead finish are subjected to the
manufacturing's solder dip process. Following the solder dip process, the resistors are
subject to the direct current resistance test and other group A electricals. No defects are
allowed.

(NOTE: If hermetic seal testing is required in group A, these tests would also be performed.
No defects are allowed.)

(2) Ten of the 30 samples are then subjected to the solderability test. No defects are allowed.
(3) The remaining 20 samples are subjected to the resistance to solder heat test followed by the

moisture resistance test {or hermetic seal test if the device is hermetically sealed}. No
defects are allowed.

e

13
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3.4.7.2 Solder dip/retinning options. The manufacturer may solder dip/retin as follows:

a. After the 100 percent group A screening tests. Following the solder dip/retinning process, the

electrical measurements required in group A, subgroup 1, 100 percent dc resistance shall be
repeated on 100 percent of the lot. (NOTE: The manufacturer may solder dip/retin prior to the 100
percent electrical measurements of the group A, subgroup 1 tests.) Faor “M” level part, the percent
defective allowabie (PDA) (see 4.6.1.2.2.1) for the electrical measurements shall be as for the
subgroup 1 tests.

As a corrective action if the lot fails the group A solderability tests, the lot may be retinned no more
than two times (for “M" level part only). The lot after retinning shall be 100 percent screened for
group A electrical requirements (dc¢ resistance) and parts failing {lot not exceeding PDA for group
A, subgroup 1, see 4.8.1.2.2.1) these screens shali noi be suppiied io this specification, if eiectricai
failures are detected after the second retinning operation exceeding 1 percent of the lot, the lot
shall not be supplied to this specification.

After the group A inspection has been completed. Following the solder dip/retinning process, the
electrical measurements required in group A, subgroup 1, 100 percent de resistance shall be
repeated on 100 percent of the lot. The PDA for the electrical measurements shall be as for the
subgroup 1 tests (see 4.6.1.2.2.1}) (for “M" level part only). Following these tests the manufacturer
shall submit the iot to the group A solderability test as specified in 4.8.6.

3.5 Power rating. The networks and individual resistors shall have a power rating based on a
continuous full-load operation at an ambient temperature of 70°C. For temperature other than 70°C, the
power rating shall be in accordance with figure 2.

130 z|5

110 0
90
T0
50
30

‘olllllllllllllllll

-60 -30 -20 O 220 40 60 B0 100 120
AMBIENT TEMPERATURE, °C

PERCENT OF RATED WATTAGE

NOTE: This curve indicates the percentage of nominal wattage to be applied at temperature other that

70°C, however, at no time shall the applied voltage exceed the maximum for each style (see 3.1).

FIGURE 2. Power rating curve.

14
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3.6 Voltage rating. Each resistor element shall have a rated dc continuous working voltage or an
approximate sine-wave root-mean-square {rms) continuous waorking voltage corresponding to the wattage
{power) rating, as determined from the following formula:

£ = R

Where:

E = Continuous rated dc or rms working voltage in volts,
P = Rated wattage in watts.
R = Nominal resistance in ohms.

In no case shall the rated voltage be greater than the applicable maximum voltage (see 3.1).

3.7 Thermal shock. When networks are tested as specified in 4.8.3, there shall be no evidence of
mechanical damage: For the combined thermal shock and power conditioning test {see 3.8) of
qualification inspection group IV, and group C inspection, the networks shall meet the following

requirements:

Charactedstic DeltaR Resistance ratio
CandV $(0.25 percent +0.01 ohm)  10.03 percent
H +{0.50 percent +0.01 chm)}  -------
Kand M +(0.70 percent +0.01 ohm)  -------
R +{0.08 percent +0.01 ohm)  £0.04 percent
Y $(0.02 percent +0.01 ohm)  $0.01 percent

For the thermal shock test of qualification inspection group 1V, and group C inspection, networks shall nat
exceed the following requirements:

Characteristic Delta R Resistance ratio
CandV +(0.15 percent +0.01 ochm) 10.03 percent
H +(0.25 percent +0.01 ohm) -------
Kand M +(0.50 percent +0.01 ohm)  -------
R +(0.05 percent +0.01 ohm) 10.02 percent
Y +{0.01 percent +0.01 chm) 0.0 percent

o
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nditioning. When networks are tested as specified in 4.8.4, there shall be no mechanical
damage. For the combined power conditioning and thermal shock test (see 3.7), networks shall meet the
following requirements

Characteristic Delta R Resist i
CandV £(0.25 percent +0.01 ohm)  +0.03 percent
H +(0.50 percent +0.01 ohm) - ------
Kand M £(0.70 percent +0.01 obhm)  -------
R 1(0.08 percent +0.01 ohm)  0.04 percent
Y +(0.02 percent +0.01 chm})  £0.01 percent

3.9 DC resistance.

3.9.1 |ndividual resistance. When networks are tested as specified in 4.8.5, the dc resistance shall be
within the specified tolerance of the nominal resistance (see 1.2.1.3) and shall be stable within the
specified tolerance during the measurement.

3.9.2 wwm The resistance between any two isolated resistors tested as
specified in 4.8.5 shall be not less than 5 megohms. This shall only be measured during the resistance
test on group { of qualification and group A inspection,

3.9.3 Resistance ratio accuracy (applicable to characteristic C, R, V. and Y). When networks are tested
as specified in 4.8.5, the resistance ratio accuracy shall meet the requirements of table VIll.

TABLE VIII. Resistance ratio accuracy.

Characteristic Resistance | Resistance ratio
tolerance accuracy (percent
Y v 005
T 01
R A 05
Y
c -] 0.1
R D 0.4
v
Y
C F 0.5
R
v
Y
.10 Hermetic seal (appticable o characteristic C and Y). For the purpose of this specification, a

hermehcally sealed network is one which shall be cable of passing the seal test specified in 4.8.21 or of
meeting a leak rate requirements of not more than 5.0 X 107" cubic centimeters per second. Materials
used for this enclosure shall be ceramic, metal, glass, or combinations thereof.

16



MIL-PRF-83401G

3.10.1 Nonhermetic seal {applicable to characteristics H, K. M. R. and V). For the purposes of this

specification, a nonhermetically sealed network is one not conforming in full to the requirements of 3.10. A
qualified network which meets all requirements of 3.10 may be furnished to meet these characteristics;
howaever, the network must continue to meet all the requirements of the C characteristic. Characteristics
H, K, M, R, V, and ¥ networks shall not be furnished against C and Y requirements.

3.11 Solderability. When networks are tested as specified in 4.8.6, they shall meet the criteria for wire
lead evaluation in the test standard.

3.12 Resistance to solvents. When networks are tested as specified in 4.8.7, there shali be no evidence
of mechanical damage and the marking shall remain legible.

3.13 Resistance temperature characteristic. When netwarks are tested as specified in 4.8.8, the

resistance-temperature characteristic, at each of the temperatures specified in table IX referred to room
ambient temperature, shall not exceed the following requirements:

Resistance temperature

Characteristic characteristic Element tracking
CandV + 50 PPM +5PPM
H + 50 PPM ----
K 1100 PPM -—--
M $300 PPM ---- |
R + 25 PPM + 5 PPM
Y +5PPM + 5 PPM
TABLE IX. Resistance-temperature characteristic.
Sequence Temperature
Qualification inspection Group B acceptance inspection
< c
1 Room temperature 1/ Room temperature 1/
2 -15£3 -55 43
3 -55 3 Room temperature 1/
4 Room temperature 1/ +125 3
5 +65 +3 .-
6 +125 3 S

1/ This temperature shall be considered the reference temperature for
each of the succeeding temperatures.

A
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3.14 Low temperature operation. When networks are tested as specified in 4.8.9, there shall be no
evidence of mechanical damage and shall meet the following requirements:

Characteristic Delta R Resistance ratio
CandV . £(0.10 percent +0.01 chm)  +0.02 percent
H £(0.10 percent +0.01 ohm)  -------
K +(0.25 percent +0.01 ohm)  -------
M 4(0.50 percent +0.01 ohm)  -------
R 1(0.03 percent +0.01 ohm)  +0.02 percent
Y +(0.01 percent +0.01 ohm)  £0.01 percent

3.15 Short fime gveroad. When networks are tested as specified in 4.8.10, there shall be no evidence
of arcing, burming, or charring. The networks shall meet the following requirements:

- CandV {0.10 parcent 40,01 chm) 10.02 percent
H {0.10 percent +0.01 ohm)  ---~---
K 4(0.25 percent +0.01 ohm})  -------
M +(0.50 percent +0.01 ohm)  -------
R +(0.03 percent +0.01 ochm)  +0.02 percent
Y +(0.01 percent +0.01 chm)  10.01 percent

3.16 Jeminal strength. When networks are {ested as specified im 4.8.11, there shall be no evidence of
breaking or loosening of terminals from the networks form, or chipping of coating. The networks shall
meet the following requirements:

CandV 1({0.10 percent +0.01 chm) 1+0.03 percent
M K andH  £(0.25percent +0.01 ohm) -------

R +(0.03 percent +0.01 ohm) +0.02 percent
Y 1(0.01 percent +0.01 ohm) +0.01 percent
3.17 Dielectric withstanding voltage. When networks are tested as specified in 4.8.12, there shall be no

,,,,,

3.18 |nsulation resistance. When networks are tested as specified in 4.8.13, the insulation resistance
shall not be less than 10,000 megohms.

e
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3.19 Resistance to soldering heat. When networks are tested as specified in 4.8.14, there shall be no
external evidence of mechanical damage nor internal evidence of solder refiow or heat damage, The

networks shall meet the following requirements.

Characteristic DeftaR Resistance ratio
CandV +(0.10 percent +0.01 ohm)  +0.02 percent
H 1(0 10 percent +0.01 ohm) -------
K and M #H0.25 percent +0.0ohm) -------
R 1(0.05 percent +0.01 ohm) +0.02 percent
Y +(0.01 percent +0.01 ohm) +0.01 percent
3.20 Moisture resistance. When networks are tested as specified in 4.8.15, there shall be no evidence
of mechanical damage. The networks shall meet the following requirements:
Characteristic Della R Resistance ratig
Cand Vv +(0.20 percent +0.01 ochm)  +0.02 percent
H +(0.40 percent +0.01 ohm)  -=~-----
Kand M +{0.50 percent +0.01 ohm)  -------
[ 0.05 percent +0.01 ohin) +0.02 percent
Y 1(0.01 percent +0.01 ohm) 10.01 percent

Additionally, the dielectric withstanding voltage shall be as specified in 3.17 and the insutation resistance
shall be 100 megohms minimum,

3.21 Shock {specified pulse}. When networks are tested as specified in 4.8.16, there shatl be no
evidence of mechanical damage and they shafl meet the following requirements:

Characteristic DeitaR istan io
CandV +{0.25 percent +0.01 ohm)  20.03 percent
H, Kand M +(0.25 percent +0.04 ohm)  -------
R +(0.03 percent +0.01 ohm)  +0.02 percent
Y +({0.01 percent +0.01 ohm) 1+0.01 percent

A 9N \fiksmbinn hisbk froo AR oo i
2.LL {Si00. 1ig equency. When hetworks are tasted as Sp%ﬂ‘lﬁ d in 4.

mechanical damage and they shall meet the following requirements:

2 17 th
(v I I

Cl - Deita R Resist .
CandV 1(0.25 percent +0.01 ohm}  20.03 percent
H,Kand M 1{0.25 percent +0.01 ohm)  --<----
R +(0.03 percent +0.01 ohm}  10.02 percent
Y (0.0t percent +0.01 ohm)  £0.01 percent

- e
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3.23 Life. When networks are tested as specified in 4.8.18, there shall be no evidence of mechanicat
damage and they shall meet the following requirements.

Characteristic Dejta R Resistance ratio
C,VandR +(0.10 percent +0.01 ohm}  10.03 percent
Hand K +(0.50 percent +0.09 chm)  -------

M +2.0 percent +0.01 chm}  -------
Y £(0.05 percent +0.01 ohm)  +0.025 percent
3.23.1 Pawer rating at 25°C (see 3.1 and 6.5) For qualification testing only, networks shait be

subjected tn bh'e spec:ﬁgd Vo taﬂ ar nd shlal! lssl nata the m::mnnd 2R wattane rnhnn fﬂl‘ a 1000 h

o MOl M U T e sl S SOy

1
duration. The networks shall meet the following equurements

Characteristic DeltaR i tio
‘C,VandR #(0.10 percent +0.01 ohm)  10.03 percent
H and K #0.50 percent +0.01 ohm}  -------
M (2.0 percent+0.01ohm)  -------
Y +{0.05 percent +0.01 ohm}  20.025 percent

3.24 High temperature exposure. When networks are tested as specified in 4.8.19, there shail be no
evidence of mechanical damage and they shail meet the foliowing requirements:

Candv +(0.10 percent +0.01 chm) +0.03 percent
H +{0.20 percent +0.01 ohm) ---e---
K +({0.50 percent +0.01 ohim)  -------
Y] (1.0 percent+0Qtohm) = ---n---
R 1(0.05 percent +0.01 ohm) +0.02 percent
Y +(0.02 percer.t +0.01 ohm) $0.02 percent

3.25 Low temperature storage. When networks are tested as specified in 4.8.20, there shail be no
evidence of mechanical damage and they shall meet the following requirements:

CandV +{0.10 percent +0.01 ohm)  t 0.02Z percent
H #(0.10 percent+0.01obhm)  -------
K 2(0.25 percent +0.01 ohm}  «------
M +{(0.50 percent +0.07ohm)}  -------
R +(0.03 percent +0.01 chm)  +0.02 percent
Y +(0.01 percent +0.01 ohm)  10.01 percent

3.26 Funqus. All external materials shail be nonnutrientto fungus growth or shall be suitably treated to °
retard fungus growth. The manufacturer shall verify by certification that all external materials are fungus
resistant or shall test the resistors as specified in 4.8.22. There shali be no evidence of fungus growth on
the external surfaces.
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3.27 Marking. Each network shall be marked in accordance with method | of MIL-STD-1285 and as
indicated below:

a. Complete military part number (PIN).
b. Manufacturer's Commercial and Government Entity (CAGE) code.

c. Resistance value and resistance tolerance (manufacturer's option).

d. Manufacturing date code.

e. Manufacturer's lot code {manufacturer’s option).

f. Pin identifier.

3.27.1 Resistance t rature ¢haracteristic a is ierance substitution. Networks qualified
to lower resistance temperature characteristics or lower tolerance levels, or both, with acquiring agency
approval, are substitutable for networks marked to higher resistance temperature characteristics or higher
tolerance levels and shall not be remarked unless specified in the contract or purchase order (see 6.2)

{see tables X and XI).

3.27.2 Pant number level substitution {(see 1.2.1). Networks that have been subjected to the 100
percent burn-in screen tests ("M" part number level) are substitutable, with acquiring agency approval, for
networks that have not been subjected to the 100 percent bum-in screens ("C" part number level). All
other performance characteristics {e.qg., resistance value, characteristic, tolerance, schematic) must be the
same or meet ather substitution criteria (see 3.27.1). Networks shall not be remarked unless specified in

the contract or purchase order {see 6.2).

TABLE X. Temperature characteristic substitution.

Temperature Acceptable temperature
characteristic characteristic substitute
H
K H
M H, K

o
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TABLE X). Resijstance tolerance substitution.

Resistance Resistance
tolerance tolerance
substitute
a8
D B
F 8,0
G B.D,F
J B,.D,F,G
3.28 Recycling and waste prevention. Recovered materials or environmentally preferable materials

shall be used whenever possible without jeopardizing the intend end use of the item.

3.29 Workmanship. Networks shall be processed in such a manner as 1o be uniform in quality and shall
meet the requirements of 3.3 to 3.4.5 inclusive, and be free from other defects that will affect life,
serviceability, or appearance.

4. VERIFICATION

4.1 Clagsification of inspectiong. The inspection requirements specified herein are classified as follows:
a. Qualification inspection (see 4.4).
b. Verification of qualification (see 4.5).
¢. Conformance inspection (see 4.6).
d. Periodic inspection {see 4.7).

4.2 Test equipment and inspection facilities. Test and measuring equipment and inspection facilities of
sufficient accuracy, quality and quantity to permit performance of the required inspection shall be
established and maintained by the contractor. The establishment and maintenance of a calibration
system to control the accuracy of the measuring and test equipment shall be in accordance with

ARIFIIRILEN] "FL AN A4 IO ARNAA 8 s o T

ANSI/NCSL Z540-1, iSO 10012-1 or approved equivalent as approved by the qualifying aCu'\my
4.3 |ngpection conditions and precautions.

4.3.1 Inspection conditions. Unless otherwise specified herein, all inspections shall be performead in
accordance with the test conditions specified in the "GENERAL REQUIREMENT" of MIL-STD-202.

4.3.2 Precagtions. Adequate precautions shall be taken during inspection to prevent condensation of
moisture on networks, except during moisture-resistance test.

4.4 Qualification inspection. Qualification inspection shall be performed at a laboratory acceptable to

the Government (see 6.3) on sample units produced with equipment and procedures normally used in
production.
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4.4.1 Sample. The number of sample units comprising a sample of networks to be submitted for
qualification inspection shall be as specified in appendix A of this specification. The sample shall be taken
at random from a production run and shall be produced with equipment and procedures normally used in
production. The sample units shall have been subjected to and passed the requirements of group A
inspection (see 4.6.1.2). Qualification shall not be granted if group A inspection requirements are not met.
Each network style shall be qualified separately (see 3.1).

4.4.2 Testroutine. Sample units shall be subjected to the qualification inspection specified in table Xil in
the order shown. All sample units shall be subjected to the inspection of groups | and |a, except for the
sample units required for groups )l through VIII. All sample units shall be divided as specified in table XII
for groups II through VI inclusive, and subjected to the inspection for their particular group. For purposes
of verifying the 25°C power rating {see 3.1 and 6.5), a separate sample of 30 units shall be subjected to
group |, group la, and group Vla of table XIl. This test is an initial qualification requirement only. Sample
sizes and extent of qualification for characteristics shall be specified in appendix A of this specification

4.4.3 Eailures. Failures in excess of those allowed in table Xl shall be cause for refusal to grant
qualification.

4.5 Verification of qualification. Every 6 months the manufacturer shall provide verification of
qualification to the qualifying activity. Continuation is based on meeting the following requirements:

a. Design of resistor has not been modified.

b. Lot rejection for group A (subgroups 2 and 3) and group B does not exceed 5 percent or one lot
(class "M"° level part only).

c. Periodic group C inspection (class “M" leve! part only).

d. Continued qualification to the non bum-in screened level ("C" part number) shall be based on
retaining qualification for the 100 percent bum-in screened level ("M" part number) product.

4.6 Conformance inspection.

4.6.1 |nspection of product for delivery. For the "M" level part number, inspection of product for delivery
shall consist of group A and group B inspections. Group B inspection for delivery for the "M" part level
number is not required when the qualifying activity has allowed group B testing to be performed annually.
For the "C" part level number, inspection of product for delivery shall consist of the manufacturer's

inspection system (see 4.6.1.2.1).

4.6.1.1 |nspection lot. An inspection lot shall consist of all networks of similar styles with the same
protection enclosure or coating design configuration and height dimensions manufactured or presented for
shipping against this document during a period of not more than a month. Resistors of various resistance
values and tolerances may be combined to form a lot provided they are all made with the same
enclosures material on the same production line using the.eame methods and processes. Characteristics
may be sampled as provided in the qualification coverage table XX! of appendix A to cover other
characteristics as long as the materials and processes are the same.
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TABLE Xli. Qualification inspection.

Ingpection Number of Requirement Method Number of 1/
sample units __paragraph paragraph failures allowed
Group| & ¥
Thernmal shock 37 483
Power conditiohing All sample a8 484 5/
DC resistance units 4/ 3.8 485
Hermetic seal {(when applicable) 3.10 4.8.21
Groupla ¥/ &
Visual and mechanical 31,33, 34 48.2 0
inspection 3,27,3.28
Sroup lb 7/
Solderability 5 3.11 48.6 1
Group !l 7/
Resistance 1o solvents 12 3.12 4.8.7 1
Group I
Resistance temperature
characteristic 20 or 30 3.13 4.8.8
Low temperature operation 10 high 3.14 4.8.9
Short-time overoad 10 critical §/ 3.15 48.10 1 9
Terminal strength 10 low 3.16 4.8.11
Hemmetic seal (when applicable) 3.10 48.21
Thermal shock 3.7 483
Dielectric withstanding voitage 20 0r 30 317 48.12
Insulation resistance 10 high 3.18 4.8.13
Resistance (o soldering heat 10/ 10 critical 8/ 3.18 4814 1 9
Moisture resistance 10 low 3.20 4815
Hermetic seal (when applicable) 3.10 4.8.21
v
Shock (specified pulse) 20 or 30 3.21 4.8.16
Vibration, high frequency 10 high 3.22 4817 1 9
Hermetic seal {when applicable) 10 critical 8/ 3.10 4.8.21
10 low
Group VI
Life 20 or 30 .23 4818 0 o
10 high
10 critical 8/
10 low
Group Vla 20 or 30
Power rating at 25°C 10 high V3231 48.18 1 g
10 critical 8/
10 low

See footnotes at end of table.
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TABLE XII. Qualification inspection - Continued.
Inspection Number of Requirement Method Number of
sample units paragraph paragraph failures allowed
Group VI
High temperature exposure 20 or 30 3.24 48.18 1 o
Low temperature storage 10 high 3.25 4.8.20
10 critical 8/
10 low
Group VIl 4/ 11/
Funaus 10 3.26 4822 0
L= At
1/ Failure of a single network in one or more tests of a group shall be charged as a single defective.
2/ Tests need not be performed if group A inspection has been performed on the qualification samples.
3/ Nondestructive tests.
4/ Sample units for groups it and VIl are not required to be subjected to group |.
5/ Networks shall meet all requirements of group | before subjecting to groups Iii through ViI.
6/ Marking shall be considered defective if the marking is illegible or incorrect.
7/ Tests may be performed on electrical rejects.
8/ When no critical value is specified, only the highest and lowest resistance values shall be tested (20
samples total).
9/ Number of defective packages allowed per resistance value tested (e.g., low, critical, and high
resistance).
10/ The intemal visual examination shall be performed after the final inspection of group V.
11/ The fungus requirement is either by certification or performance.

4.6.1.2 Group A inspection.
4.6.1.2.1 "C" level part number. The manufacturer shall establish and maintain an inspection system to

| S W

verify that networks meet de resistance, hermetic seai (when applicable), visuat/mechanical, and
solderability requirements. In-line or process controls may be part of such a system. The inspection
system shall also inctude criteria for lot rejection and corrective action. (NOTE: Since the "C" level
network is the "M" level design without the mandatory conformance inspection system, this product is still
expected to meet the environmental qualification type requirements (e.g., moisture resistance, shock,
vibration, etc.) (see 4.7.6}.)

4.6.1.2.2 "M" level part number. Group A inspection shall consist of the inspections specified in table

XIlI, and shall be made on the same set of sample units, in the order shown.
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TABLE XIli. Group A inspection (class "M" level part only).

[ s Py

saer abe o re s rad

Requiramant Test method Number of
paragraph paragraph samples
Subgroup 1
Thermal shock 3.7 483 100
Power conditioning 3.8 4.8.4 percent
DC resistance 1/ 3.8 48.5 inspection
Hemmetic seal (when applicable) 3.10 4.8.21
Visual examination 3.1, 3.4, 3.26, 482 13 samples
3.27, 3.28 0 defects
Subgroup 3
Solderability 31 486 5 samples
0 defects

1/ Networks shall meet the specified initial resistance tolerance. The resistance

measurement made upon completion of power conditioning test may be used if a
measurement has been made which can, without conversion, be directly related to

nominal resistance value and tolerance.

4.6.1.2.2.1 Subgroup 1. Subgroup 1 tests shall be performed on 100 percent of the product supplied
under this specification. Networks that are out of resistance tolerance, or which experience a change in
resistance greater than that permitted for the tests of this subgroup shall be removed from the lot. Lots
having more than 10 percent total rejects or 1 unit, whichever is greater, due to exceeding, the specified
resistance change limit shall not be furnished on contracts. Examples of defects shall be as specified in
table XIV. Lots that exceed the group A, subgroup 1 screening PDA requirement may be supplied as
class “C" level parts, provide all defects have been removed as part of a corrective action, and the part
meets ali “C" level part requirements. Parts which comply with the class "C" level shall be marked as “C"

ievei product.
TABLE XIV. Classification of defects.
Construction Requirement Examples of
defects
Body Cracks or holes which could cause probable Major
failures.
Leads Leads broken, crushed or nicked which would Major
cause probable failure in use.
Crushed or nicked at ends which would not cause Minor
failure in use.
Lead spacing incorrect dimensions. Major
Maﬁ(ing Incorrect, illegible marking. Major

e
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4.6,1.2.2.1.1 Manufacturer's production inspection. If the manufacturer performs tests similar to those

specified in subgroup 1 of table Xl as the final step of the production process, group A, subgroup 1
inspection may be waived and the data resulting from the manufacturer's production tests may be used

msreau J"\U[I"IOHEY to waive the SUDgI’UUp 1 inspecnon Sl'lall DE granteu Dy l.ﬂE quaurymg EIGUVII.y Ol’lly The
following criteria must be complied with:

a. Tests conducted by the manufacturer during production shall be clearly identical to or more
stringent than those specified for subgroup 1. Test conditions shall be equal to or more stringent
than those specified for subgroup 1 tests.

b. Manufacturer subjects 100 percent of the product supplied under this specification to the
production tests.

c. The parameters measured and the failure criteria shall be the same or more stringent than those
specified herein.

d. The lot rejection criteria are the same or more stringent than those specified herein.

e. Once approved, the manufacturer shall not change the test procedures or criteria without prior
notification to and concurrence from the qualifying activity.

45.1222 Suharoun 2. Subgroup 2 shall be performed on an ingpection lot bagls. A sa sample of 13

(L ¥ N Y -y -4V 4 ALY W A AT AN W TIWE I P W WIS AT L i

parts shall be randomiy selected and if one or more defects are found, the lot shall be screened and
defects removed. A new sample of 13 parts shall be then randomly selected. If one or more defects are
found in this second sample for the same defect or rejection cause, the lot shall be rejected and shall not
be supplied to this specification.

4.6.1.2.2.2.1 Rejected lots (subaroup 2). Rejected ingpection lots may be resubmitted for Govermnment
acceptance only if the manufacturer performs 100-percent inspection on networks of the fot for those
characteristics which were defective and resulted in rejection of the lot, removes all defective units and
resubmits the lot for quality conformance inspection. Resubmitted lots shall be kept separate from new

hadidisiad = F5= =T Moo s PReReR fianEs TR MR A U EEEE

lots, and shall be clearly identified as resubmitted lots.

46.1.22.3 Subgroup 3 (solderability).

4.6.1.2.2.3.1 Sampling plan. Five samples shall be selected randomly from each inspection lot and
subjected to the subgroup 3 solderability test. The manufacturer may use electrical rejects or empty body
network from the subgroup 1 screening tests for all or part of the samples to be used for solderability
testing. The empty body networks must be processed through all the standard manufacturing and test
fiow cycles, oven bakes, and temperature cycles of qualified networks to assure that the network leads
and printed surfaces are in the usual condition prior to test. if there is one or more defects, the ot shall be
considered to have failed.
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4.6.1.2.2.3.2 Rejected lots. In the event of one or more defects, the inspection lot is rejected. The
manufacturer may use one of the following options to rework the lot:

a. Each production lot that was used to form the failed inspection lot shall be individually submitted to
the solderability test as required in 4.6.1.2.2.3.1. Production lots that pass the solderability test are
available for shipment. Production lots failing the solderability test can be reworked only if
submitted to the solder dip procedure in 4.6.1.2.2.3.2b.

b. The manufacturer submits the failed lot to a 100 percent solder dip using an approved solder dip
process in accordance with 3.4.7. Following the solder dip, the electrical measurements required
in group A, subgroup 1 tests shall repeated on 100 percent of the lot. The PDA for the electrical
measurements shall be as for the subgroup 1 tests. (NOTE: {f hermetic seal is required in group
A, subgroup 1 tests, these tests shall be repeated.) Five additional samples shall then be selected
and subjected to the solderability test with zero defects allowed. If the lot fails this solderability
test, the lot may be reworked a second time and retested. If the lot fails the second rework, the iot
shall be considered rejected and shall not be furnished against the requirements of this
specification.

4.6.1.2.2.3.3 Disposition of samples. The solderability test is considered a destructive test and samples
submitted to the solderability test shall not be supplied on the contract.

48.1.2 Group B inspection ("M" leve! part number onlyl. Group B inspection shall consist of the tests

specified in table XV, in the order shown. They shall be perfomed on sample units that have been
subjected to and have passed group A inspection. As an option, subgroup 2 tests may be performed on
electrical rejects or empty body networks. The empty body networks must be processed through all the
standard manufacturing and test flow cycles, oven bakes, and temperature cycles of qualified networks to
assure that the network leads and printed surfaces are in the usual condition prior to test.

46.1.3.1 Sampling. Qualified styles may be grouped together in single sample as describe below. This
can be accomplished by proportion based on manufacturing percentages by style, equally divided by style
or by establishing an alternating style sequence. In order to incorporate a style sampling grouping, a
written description must be presented and approved by the qualifying activity. This plan must assure that
the grouping onty combines styles of the same basic design, encapsulate material, the same element
type, and internal construction method.

STYLES THAT MAY BE GROUPED TOGETHER

PIPS ELAT PACKS SIPS SiPS
RZ010, RZ130 RZ030 RZ040, RZ160 RZ070, RZ180, RZ210
RZ020, RZ140 RZ100 RZ050, RZ170 RZ080, RZ190, RZ220

RZ150 RZ060, RZ200 RZ090, RZ230, RZ240

M
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Netwarks of different characteristics may be grouped together for group B inspection subject to the rules
for qualification of characteristic (see table XX| of appendix A), provided all networks are processed on the
same production line using the same equipment, methods, processes, resistor film, the same enclosure

material, and internal construction method.

TABLE XV. Group B inspection (class "M” level pad only).

Inspection Requirement Test method Number of
paragraph paragraph samples
Subgroup 1 3}/
Resistance temperature characteristic 313 4.8.8 13
Subgroup 2 1/ 2/
Resistance o solvents 3.42 4.8.7 8

1/ ifthe manufacturer can demonstrate that this test has been performed five consecutive times
with zero failures, the frequency of this test, with the approval of the qualifying activity, can be
performed on an annual basis. If the design, material, construction, or processing of the part
is changed, or if there are any quality problems or failures, the qualifying activity may require
resumption of the original test frequency.

2/ Tests may be performed on electrical rejects.

1ok 1) 1

4.6.1.3.2 Subgroup 1. A sample of 13 parts shall be randomly selected, if one or more defects are
found, the lot shall be rescreened and defects removed. A new sample of 13 parts shall then be randomly
selected, if one or more defects are found in this second sample, the lot shall be rejected and shall not be
supplied to this spacification.

4.6.1.3.3 Subaroup 2. A sample of eight parts shall be randomly selected. if one or more defects are
found, the lot shall be reworked to correct the defects or shall be rescreened and defects removed. A new
sample of eight parts shall then be selected. If one or more defects are found in this second sample, the
lot shall be rejected and shall not be supplied to this specification.

4.6.1.3.4 Disposition of sample units. Sample units which have passed all the group B, subgroup 1
inspections may be delivered on this contract provided they are within resistance tolerance and meet
requirements for visual and mechanical inspection. Subgroup 2 samples shall not be shipped.

4.7 Periodic inspection ("M" level part number only). Periodic inspection shall consist of group C

inspection. Except where results of these inspections show noncompliance with the applicable
requirements (see 4.7.6), delivery of products which have passed groups A and B inspections shall not be
delayed pending the results of these periodic inspections.
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4.7.1. Group C inspections. Group C inspection shall consist of the tests specified in table XVI, in the
order shown. They shall be performed on sample units selected from lots that have passed groups A and
B inspections. Networks of similar styles and method of enclosure may be grouped together. Group C
samples shall be representative of production.

4.7.1.2 Sampling. if more than 1,000 resistor networks of any style or style grouping are produced over
the maintenance period, the group C tests shall be performed as specified. If the production rate is less
than 1,000 resistor networks for any style or style grouping over the maintenance period, then the monthly
quarter or semi~annual group C inspection may be postponed until at least 1,000 resistor networks of the
style or style grouping are produced. In any case, the monthly tests shali be performed at least once
every 3 months. The quarterly tests shall be performed at ieast every 6 months and the semi-annual tests
shall be performed at least once every year. This requirement is waived if the manufacturer has obtained
a reduced inspection status through the qualifying activity.

Qualified styles may be grouped together in single sample as describe below. This can be accomplished
by proportion based on manufacturing percentages by style, equally divided by style or by establishing an
alternating style sequence. In order to incorporate a style sampling grouping, a written description must
be presented and approved by the qualifying activity. This plan must assure that the grouping onty
combines styles of the same basic design, encapsulate material, the same element type, and internal
construction method.

STYLES THAT MAY BE GROUPED TOGETHER
o] ELAT PACKS SIPS SIPS
RZ010,RZ130  RZ030 RZ040, RZ160 RZ070, RZ180, RZ210
RZ020, RZ140  RZ100 RZ050, RZ170 RZ080, RZ180, RZ220
RZ150 RZ060, RZ200 RZ090, RZ230, RZ240

Networks of different characteristics may be grouped together for group C inspection subject to the rules
for uuahﬁggt_lgn of characteristic (see table XXI of nnnanr!nr A\ nrovided all networks are nrocessed an the

CIELAT Il (255 0SS S [ i bdb Ll PP S TAir NI ARE A W A W B W W L e

same preduction line using the same equipment, methods processes, resistor film, the same enclosure
material , and intemal ¢construction method.

4.7.2 Monthly. Ten sample units of any resistance value between the critical and low values shall be
inspected every month. If none of these values are produced during the month, networks of the lowest
resistance value produced shall be inspected, with one defective unit allowed.

4.7.3 Quartery. Ten sample units with resistance values representative of production over that period
shall be subjected to the tests of subgroup 1. Ten sample units of the value produced closest to the

criticat value shall be subjected to the test of subgroup 2. One defective unit shall be aflowed for subgroup
1 and zero defects for subgroup 2.

4.7.4 Semiannually. Ten sample units with the resistance values representative of production over that
period shall be subjected to the tests of subgroup 1. Ten sample units with resistance values

representative of production over that period shall be subjected to the tests of subgroup 2. One defective
unit shall be allowed.

)
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4.7.5 Disposition of sample. Sampie units which have been subjected to group C inspection shall not be
defivered on the contract.

4.7.6 Noncompliance. !f a sample fails to pass group C inspection, the manufacturer shall notify the
qualitying activity and the cognizant inspection activity of such failure and take corrective action on the
materials or processes, or both, as warranted, and on all units of product which can be corrected and
which are manufactured under essentially the same conditions, with essentially the same matenals,
processes, ete., and which are considered subject to the same failure. Acceptance and shipment of the
product shall be discontinued until corrective action, acceptable to the qualifying activity has been taken.
This may also affect "C” leve! product as determined by the qualify activity (see 4.6.1.2.1). After the
comrective action has been taken, group C inspection shall be repeated on additional sample units (all
inspections, or the inspection which the original sample failed, at the option of the qualifying activity).
Groups A and B inspections may be reinstituted; however, final acceptance and shipment shall be
withheld untif the group € inspection, has shown that the corrective action was successful.

4.8 Method of inspection.

4.8.1 Network handling procedures. When specified herein, the networks shall be tested mounted on a
tests board as described in 4.6.1.1. For those test procedures where mounting requirements are
unspecified, the networks may be tested unmounted using pressure type contacts.

4.8.1.1 Specified mounting. When specified in the test procedure, the networks shail be mounted on a
suitable test board of glass base nominally .0625 inch (1.587 mm) thick. The test board shall be such that
it shall not be the cause of, nor contribute to any failure of network in any of the tests for which it may be
used. Networks must be spaced at feast 0.5 inch (12. mm) from each other.

4.8.2 Visual and mechanical inspection. Networks shall be inspected to verify that the materials,
design, construction, physical dimensions, and workmanship are in accordance with the acceptable
requirements (see 3.1, 3.3, 3.4, 3.27, and 3.29).
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TABLE XVI. Group C inspection (class "M" level parts_only).

inspection Requirement {Test method ] Number of sample | Number of
paragraph | paragraph units for inspection | failures
Monthly 1/
Therma! shock a7 4.8.3
Dielectric withstanding voitage | 3.17 4.8.12
insulation resistance 3.18 4813
Low temperature operation 314 489 10 1
Shart-time overload .15 4810
Terminal strength 3.16 4.8.11
Hermelic seal (when applicable)} 3.10 4821
Nnartady
AL LY,
Subgroup 1
Resistance to soldering heat 2/] 3.19 4814
Moisture resistance 3.20 48.15 10 1
Hermetic seal (when applicable)} 3.10 4.8.21
Subagroup 2
Life 3.23 4.8.18 10 0
Semiagnually
Subgroup 1 1/
Shock (specified pulse) 321 4.8.16 10
Vibration, high frequency 3.22 4817
Subgroup 2 3/ 1
High temperature exposure 3.24 4.8.19 10
Low temperature storage 3.25 4.8.20
See footnotes en next page.
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TABLE XVi. Group C inspection (class "M" level parts only) - Continued.

1/ If the manufacturer can demonstrate that these tests have been performed for five consecutive
times with zero failures, these tests, with the approval of the quality activity, can be deleted. The
manufacturer, however, shall perform these tests every 3 years after the deletion as part of long
term design verification. If the design, material, construction or processing of the part is changed,
or if there are any problems, the qualifying activity may require resumption of the specified testing.
Deletion of testing does not relieve the manufacturer from meeting the test requirement in case of
dispute.

2/ The internal inspection shail be performed after the final inspection of the subgroup.

3/ If the manufacturer can demonstrate that this test has been performed for five consecutive times
with zero failures, the frequency of this test, with the approval of the qualifying activity, can be
performed on an annual basis. If the design, material, construction or processing of the part is
changed, or if there are any quality problems or failures, the qualifying activity may require
resumption of the original test frequency.

4.8.3 Thermal shock (see 3.7). Networks shall be tested in accordance with method 107 of MIL-STD-
202. The following details and exception shall apply:

a. Mounting: The method used to transport and hold the networks shall ensure circulation of the
ambient air to each network.

b. Measurement before cycling: DC resistance shall be measured as specifted in 4.8.5.

c. Test condition: For qualification group | and group A inspection, test condition B. For qualification
group IV and group C inspection, test condition B-1.

d. Measurement after cycling: Within 3 hours after stabilization at room temperature, dc resistance
shall be measured as specified in 4.8.5. For qualification inspection group |, and group A
inspection, d¢ resistance shall be measured following the test of 4.8.4.

Following the test, the networks shall be inspected for evidence of mechanical damage.

4.8.4 Power conditioning (see 3.8). Networks shall be tested in accordance with method 108 of
MIL-STD-202. The following details and exceptions shall apply:

a. Testtemperature and tolerance: 25°C +20°C, -5*C.
b. Initial measurements: Measurements may be made inside or outside the chamber.

(1) Inside chamber. When measurements are to be made inside the chamber, the initial dc
registance shall be measured, at the applicable test temperature, after temperature
stabilization, and within 8 hours of exposure of the networks to the test temperature. This
initial measurement shall be used as the reference temperature for all subsequent
measurements under the same condition.
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(2} CQutside chamber: When measurements are to made outside the chamber, the initial dc
resistance shall be measured at room temperature. This initial measurement shall be used
as the reference temperature for all subsequent measurements under the same condition.

¢. Operating conditions: Rated dc continuous working voltage, filtered or nonfiltered full-wave
rectified as voltage shall be simultaneously applied to each resistor in the network intermittentty,
1.5 hours on and 0.5 hour off, for 100 14 hours and at the test temperature. During the "on" cycle,

the voltage shall be regulated and controlled to maintain 15 percent of the rated continuous

working voltage. Unless otherwise specified (see 3.1), power applied shall be 1.5 times rated
power.

d. Measurements after test. Following a minimum 0.5 hour stabilization period, dc resistance shall be
measured as specified in 4.8.5.

€. Inspection after test: Networks shall be inspected for evidence of mechanical damage.

4.8.5 DC resistance (see 3.9). The dc resistance shall be measured in accordance with methed 303 of

MIL-STD-202. The following details and exceptions shall apply:

a. Measuring apparatus: Different types of measuring test equipment (multimeters, brides, or
equivalent) are permitted to be used on the initial and final readings of this test, provided the
equipment is the same style, mode!, or if it can be shown that the performance of the equipment is
equivalent or better.

b. Testvoltage: Measurements of resistance shall be made using the test voltages specified in table
XVIl. The test voltage chosen, whether it be the maximum or a lower voltage which would still
provide the sensitivity required, shall be applied across the terminals of the resistor. This same
voltage shall be used whenever a subsequent resistance measurement is made.

TABLE XViIl. Standard dc resistance test voltages.

Nominal Maximum test voltage
resistance

10 25to0 99 100 to 225

Mililwatts Miliiwatts Milliwatts

Ohms Yolts Yolts Yolts
10to 988 0.3 0.5 10
100to 988 1.0 1.0 1.0
1,000 to 9,880 3.0 3.0 3.0
10,000 to 88,800 10.0 100 10.0
100,000 ar higher 30.0 30.0 30.0
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c. Temperature: The dc resistance test specified in group | of table Xl shall be performed at 25-C

+5°C. Unless otherwise specified herein, for all other tests, the temperature at which subsequent
and final resistance measurements are made in each test shall be within 12-C of the temperature
at which the initial resistance measurement was made.

Procedure: Unless otherwise specified (see 3.1), all resistor elements which can be isolated in the
network shall be individually measured. All resistor elements which cannot be isolated in the
network shall be measured using a guarded resistance measuring technique as far as practicable
(see 3.1). Interpin resistance shall be measured using the test instrument used for measuring the
isolated resistors.

Resistance ratio accuracy (applicable to characteristics C, R, V, and Y): Ratio accuracy is defined
as the percent difference between the nominal resistance ratio and the ratio determined from the
actual resistance measurement using the specified reference resistor from the applicable
schematic (see 3.1). The ratio accuracy required shall be as specified. The change in ratio for
any test is defined as the percent change in the actual ratio determined from resistance
measurements before and after the test refefred to the actual ratio before the test. The resistance
ratio is defined as follows:

Rr

RRer

RREF - Resistance of the reference element.

Ry - Resistance of the element being measured.

4,86 Solderability {see 3.11). Networks shall be tested in accordance with method 208 of
MIL-STD-202. The foliowing details and exceptions shall apply:

a.

b.

C.

d.

All terminals of each network shall be tested.
Application of standard solderable wire is not required.
Leads shall be solderable .010 inch (0.25 mm) above seating plane.

For flat packs, the seating plane will be defined as 0.060 from component body, excluding any
epoxy meniscus.

4.8.7 Resistance to solvents {see 3,12). Networks shall be tested in accordance with method 215 of
MIL-STD-202. The following details shall apply:

b.

c.

The marked portion of the network body shall be brushed.
The number of sample units shall be as specified in tables X!l and XV as applicable.

Networks shall be inspected for mechanical damage and legibility of markings.
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4.8.8 Resistance temperature characteristic {see 3,13). Networks shall be tested in accordance with
304 of MIL-STD-202. The following details and exceptions shall apply:

a. Reference temperature: Room ambient temperature.

b. Test temperature: In accordance with table XVII\.

4.8.9 Low temperature gperation (see 3.14). Following a dc resistance measurement as specified in

T et P adaln e IR = o

4.8.5, the networks shall be placed in a cold chamber at -65°C +0°C, -5°C. After 1 hour of stabilization at
this temperature, full rated continuous working voltage as specified in 3.6 shall be applied for 45 minutes.
The networks may be loaded individually or in parailel. Fifteen +5, -0 minutes after the removal of the
voltage, the temperature in the chamber shall be gradually increased to room temperature within a period
of not more than & hours. The networks shall be removed from the chamber and maintained at a
temperature of 25°C +5°C for a period of approximately 24 hours; the dc resistance shall then be
measured as specified in 4.8.5. Networks shall then be inspected for evidence of mechanical damage.

TABLE XVIII. Resistance temperature characteristic.

Temperature
Sequence
Qualification inspection Group B acceptance inspection 1/ |
:C C
1 Room temperature 2/ Room temperature 2/
2 -1513 -55 3
3 -55 +3 Room temperature 2/
4 Room temperature 2/ +125 13
5 +65 13 —
8 +125 3 —
1/ At the option of the manufacturer, the reverse sequence may be as
follows:
1 Room temperature 2/
2 +12513
3 Room temperature 2/
4 -55 13

2/ This temperature shall be considered the reference temperature for
each of the succeeding temperatures.
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4.8.10 Short time overdoad (see 3.15). The dc resistance shall be measured as specified in 4.8.5. Adc
test potential, 2.5 times the rated continuous working voltage (70°C power rating) but not exceeding twice
the maximum voltage (see 3.1), shall be applied for 5 £1 seconds to each resistor in the network, one at a
time. if singie resistors cannot be isolated, ihe voiiage appiied at the two terminais shaii be 2.5 VPR,
where R is the actual resistance measured at the two terminals and P is the combined power rating of the

elements contributing to the measured resistance. The following conditions shall be maintained:

a. Networks are to be mounted in stili air with no circulation other than that created by the heat of the
network being operated.

b. Ambient temperature during tast shall be 25°C £5°C.

¢. Thify +15, -0 minutes after removal of the test put‘rt; i, h“e dc resistance shall be measured as
specified in 4.8.5. Networks shall be inspected of arcing, bumning, an d charring.

d. For referee purposes, a 10-second waiting period between voltage pulses shall be used.

4.8.11 Jerminal strength {(see 3.16).
4.8.11.1 Pulltest Networks shall be tested as follows:
a.
(1) 24 ounces for flat packs.
{2) 4.5 pounds for other body styles.
b. Testtime: 30 seconds.
c. Number of terminals to be tested: Three randomly selected terminals.
d. Procedure: The specified weight shall be applied, without shock, to each lead or terminal to be
tested in a direction parafle! to the axis of the iead (or terminal} and maintained for the specified

test time. The tension shall be applied as close to the end of the lead (or terminal) as practicable.

e. Measurement after test Networks shall be inspected for evidence of mechanical damage, and dc
resistance shall be measured as specified in 4.8.5.

4.8.11.2 Bend fest.
4.8.11.2.1 Bend test for confiqurations other than fiat packs. Networks in duakin-line and single-in-line

packages shall be tested as follows:

a. Number of terminals to be tested: Three randomly setected terminals.

a7



MIL-PRF-83401G

b. Procedure: Each lead selected to be tested of the network shall be bent through an angle
sufficient to cause the lead to retain a permanent bend (i.e., after stress removal) of at jeast 15
degrees measured at the lead extremities about the first bend. At the completion of the initial
bend, the leads shall be retumed to their approximate original position. This procedure shall be
performed three times.

c. Measurement after test: Networks shall be inspected for evidence of mechanical damage, and dc

resistance shzall be measured as specified in4.8.5.

4.8.11.2.2 Bend test for flat packs. Networks in flat pack shall be tested as follows:
a. Number of terminals to be tested: Three randomly selected terminals.

b. Procedure: Unless otherwise specified (see 3.1), a force of 8 £0.5 ounces shall be applied to each
lead to be tested for three 90 5 degree arcs of the case. For leads with a section modules equal
to or less than that of a lead with cross-section of .006 by .020 inch (0.15 by 0.51 mm), the force
shall be 3 £0.3 ounces. An arc is defined as the movement of the case, without torsion, to a
position perpendicular to the pull axis and return to normal. All arcs on a single lead shall be made
in the same direction and in the same plane without lead restriction. A bending cycle shall be
completed in from 2 to 5 seconds. For networks with rectangular or ribbon leads the plane of the
arcs shall be perpendicular to the flat plane of the lead. The test shall not be applied to the leads
of packages where its application will apply primarily torsion forces at the lead seal.

c. Measurement after test: Networks shail be inspected for evidence of mechanical damage and d¢
resistance shall be measured as specified in 4.8.5.

4.8.12 Dielectric withstanding voltage (see 3.17).

4.8.12.1 Atmospheric pressure. Networks shall be tested in accordance with method 301 of
MIL-STD-202. The following details shall apply:

a. Mounting:

(1) Dualindine (DIP} packages: The netwark shall be clamped by mounting with its top on a
metal plate of sufficient size to extend beyond the network extremities. An additional metal

B N | S TN YTV gy S PR

plate shall be mounted against the bottom of the neiwork, avommg contact with the terminais.
The terminals of the network shall be connected together.

(2) Single-indine (SiP) and flat packages: The network shail be clamped by mounting with its
sides on metal plates of sufficient size to extend beyond the network extremities and the
terminals shall be connected together.

b. Magnitude of test voltage: 200 volts rms for DIPs and SIPs, and 100 volts for fiat packs.

¢. Nature of potential: An ac supply at commerciakline frequency (not more than 100 hertz (Hz) and
waveform.

d. Duration of application of test voltage: One minute.
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e. Points of application of test voltage: Between the terminals connected together and metal-
mounting plate.

f  Inspections and measurements: During the tests, the leakage cu 'r'"ut shall be monitored and the
networks inspected for evidence of arcing and breakdown. At the conclusion of the test, networks
shall be inspected for evidence of damage.

4.8.13 |nsulation resistance (see 3.18). Networks shall be tested in accordance with method 302 of
MIL-STD-202. The following details shall apply:

a. Test condition A. .

b. Special preparation: As specified in4.8.12.12

c. Points of measurements: As specified in 4.8.12.1e.

4.8.14 Resistance to soldering heat (see 3.19). Networks shall be tested in accordance with method
210 of MIL-STD-202. The following details shall apply:

a.

b.

Measurement before test: DC resistance shall be measured as specified in 4.8.5.

Special preparation of specimen; Sample units shall not have been soldered during any of the
previous tests.

Test condition C (solkder 260*C 15°C, immersion 10 +2 ;econds}. A board with 2 maximum area of
nine square inches shall be used, and the leads shall not be cut

Depth of immersion: Depth of immersion shall be .0625 inch (1.587 mm) from seating plane.

Measurement after test  After completion of terminal immersion and following a minimum 3-hour
cooling period, dc resistance shall be measured as specified in 4.8.5.

Inspection after test: Networks shall be inspected for evidence of mechanical damage.
Internal inspection: Upon completion of the final inspection of group IV in qualification inspection

and quarterly, subgroup 1 of group C inspection, the networks shall be de-capped and inspected
for evidence of solder reflow and heat damage.

4.8.15 Moisture resistance. Networks shall be tested in accordance with method 106 of MIL-STD-202.
The following details and exceptions shall apply:

a.

Initial measurement. Immediately following the initial conditioning period, dc resistance of resistors
in the network shall be measured as specified in 4.8.5.

Loading voltage: A dc voltage equivalent to 0.10 of rated wattage shall be applied to all resistor
elements during the first 2 hours of steps 1 and 4.

Ly
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Subcycle: Step 7b shall not be applicable. Step 7a shall be performed during any five of the first
nine cycles only.

Measurements at high humidity: None.

Final measurements: Upon completion of step 6 of the final cycle the resistor networks shall be
removed from the chamber and within 24 hours, without any additiona! handling, the dc resistance,
dielectric withstanding voltage, and insulation resistance shall be measured in accordance with
4.8.5,4.8.12, and 4.8.13. When the networks are tested as specified, the change in resistance
between initial and final measurements shall not exceed the value specified in 3.20.

Inspection after test: Networks shall be inspected for evidence of mechanical damage.

4.8.16 Shock (specified pulse) (see 3.21). Networks shall be tested in accordance with 213 of
MIL-STD-202. The following details and exceptions shall apply:

a.

Special mounting means: Networks shall be mounted in accordance with 4.8.1.1 on an
appropriate mounting fixture. The mounting fixture shall be constructed in such a manner as to
insure that the mounting supports remain in a static condition with reference to the shock-test
table. Networks shall be mounted in relation to the equipment in such a manner that the stress

applied is in the direction which would be considered most detrimental. Single-in-line networks
with a height profile in excess of .200 inch (5.08 mm) (styles RZ040, RZ050, RZ060, RZ160,
RZ170, and RZ200) shall be mounted as specified. However, the body of the network may be
cemented to the printed circuit board. The cement material shall not extend up the body more than
50 percent in the vertical plane or beyond the resistor ends in the horizontal plane. In no case

shall the resistor body be completely encapsulated (see figure 3).

CEMENT RESTRAINT USED SHALL
B0DY HEIGHT

NDY EXCEED 5D PERCENT DF —\

CEMENT RESTRAINT USED SHALL
NOT EXCEED BODY LENGTH

EK GLASS
W

FIGURE 3. Special mounting for high orofile SIiPs.
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Test leads: Test leads used during this test shall be no larger than AWG size 22 stranded wire, so
that the influence of the test lead on the resistor shall be held to a minimum. The test-lead length
shall be no longer than necessary.

Measurements before shock: Resistance shali be measured as specified in 4.8.5.
Test condition 1.
Measurements after shock: Resistance shall be measured as specified in 4.8.5.

Inspection after shock: Networks shall be inspected for evidence of mechanical damage.

4.8.17 Vibration, high frequency (see 3.22). Networks shall be tested in accordance with method 204 of
MIL-STD-202. The following details and exception shall apply:

a.

b.

e,

t.

Mounting: As specified in 4.8.16a.

Test leads: As specified in 4.8.16b.

Measurements before vibration: As specified in 4.8.16¢.
Test condition D.

Measurements after vibration: As specified in 4.8.16e.

Inspection after vibration: Networks shall be inspected for evidence of mechanical damage.

4.8.18 Life (see 3.23) Networks shall be tested in accordance with method 108 of MIL-STD-202. The
following detail and exceptions shall apply:

a.

Mounting: As specified 4.8.1.1, with wiring to be connetted to landing pads on the top and botiom
of the circuit board. If forced air circulation is employed, the air velocity shall not exceed 500 feet
per minute and there shall be no direct impingement of the forced-air supply upon the networks.

Test temperature and tolerance; 70*C £5°C.

e Ea il e T A

25°C power rating; 25°C £5°C {(qualification inspection).
initial measurements: Measurements may be made inside the or outside the chamber.

(1) Inside chamber. When measurements are to be made inside the chamber, the initial dc
resistance shall be measured at the applicable test temperature, after temperature
stabilization, and within 8 hours of exposure of the resistor networks to the test temperature,
This initial measurement shall be used as the reference temperature for all subsequent
measurerments under the same condition,
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(2) Outside chamber: When measurements are to be made outside the chamber, the initial dc
resistance shall be measured at the room temperature. This initial measurement shall be
used as the reference temperature for all subsequent measurements under the same
condition.

d. Operating conditions: Rated d¢ continuous working voltage, filtered or nonfiltered full-wave
rectified ac voltage shall be simultanecusly applied to each resistor in the network intermittently,
1.5 hours on and 0.5 hour off, for the specified number of hours and at the test temperature.
During the "on” cycle, the voltage shall be regulated and controlled to maintain the rated
continuous working voltage +5 percent. In no case shall the network power rating be exceeded.

e. Test condition: 1,000 hours total test time,
f. Measurements during test;
(1) DC resistance shall be measured at the end of the 0.5 hour off periods after 250 +72, -24;
500 +72, -24; and 1,000 +72, -24 hours. Measurements shall be made as possible to the

specified time but may be adjusted {with specified tolerances) so that measurements need be
made only during the normal workday.

(2) Measurements outside of chamber: When measurements are made outside the chamber,
networks shall be outside of the u".arrue for a minimum of 45 minutes and stabilized before
measurements.

g. Inspection after test: Networks shall be inspected for evidence of mechanical damage.
4.8.19 High temperature exposure (see 3.24).

a. Mounting: Not required.

b. Initial measurements: DC resistance shall be measured as specified in 4.8.5.

c. Procedure: Following initial resistance measurements, networks shall be placed in a chamber with
forced air circulation maintained at 125°C +5°C for a peried of 100 14 hours with no load applied.

d. Final measurements: After removal from the test chamber, networks shall be permitted to stabilize
at an ambient temperature of 25°C +5°C and within 6 hours. DC resistance measurements shall
be made as specified in 4.8.5. Networks shall be inspected for evidence of mechanical damage.

4.8.20 Low temperature storage {see 3.25).

a. Mounting : Not required.

F-Y
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b. Procedure: DC resistance shafl be measured as specified in 4.8.5. Within 1 hour after this
measurement, the networks shall be placed in a cold ¢hamber at 65°C +0-C, -3°C. Twenty-four
hours after the networks have reached this temperature, the temperature of the chamber shall be
graduatly increased to room temperature within a period of not more than 8 hours. The networks
shall be removed from the chamber and maintained at a temperature of 25°C £5°C for a period of
approximately 24 hours; the dc resistance shali then again be measured as specified in 485.
Networks shall then be inspected for evidence of mechanical damage.

. : . Networks shall be tested in
awordance w:th methnd 112 c;f MIL STD-202 The follovnng deta:ls shall apply:

a. Test condition C, procedure 111a or 111b of method 112, MIL-STD-202 shall be used,
b. Gross leak test: Test condition D.

4.8.22 Fungus (see 3 26) Networks shall be tested in accordance with method 508 of MIL-STD-810.
Networks shall be inspected for evidence of fungus.

5. PACKAGING

5.1 Packaaing For acquisition purposes, the packaging requirements shall be as specified in the
contract or order (see 6.2). When actual packaging of material is to be performed by DoD personnel
these personnel need to contact the responsible packaging activity to ascertain requisite packaging
requirements. Packaging requirements are maintained by the Inventory Controf Point's packaging activity
within the Military Department ar Defense Agency, or within the Military Department's System Command.
Packaging data retrieval is available from the managing Military Department’s or Defense Agency's
automated packaging files, CD-ROM products, or by contacting the responsible packaging activity.

6. NOTES

{This section contains informatian of a general or explanatory nature that may be helpful, but is not
mandatory .}

6.1 Intended use. Networks described herein are intended to be used in electronic circuits where
miniatyrization is required.

6.2 Acquisition reguirements. Acquisition documents must specily the following:

a. Title, number, and date of this specification, applicable associated specification, and the complete
PIN (see 1.2.1).

o

tasue of DoDISS to be cited in the solicitation, and if requin
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documents referenced (see 2.1).
c. Allowable substitution (see 3.27.1).

d. Packaging requirements,
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6.2.1 Betinning {hot solder dip) teads. if retinning (hot soider dip) of the leads is required, see 3.4.6.

6.3 Qualification. With respect to products requiring qualification, awards will bé made only for products
which are, at the time of award of contract, qualified for inclusion in the applicable QPL whether or not
such products have actually been so listed by the date. The altention of the contractors is called to these
requirernents, and manufacturers are urged to arrange to have the products that they propose to offer to
the Federal Government tested for qualification in order that they may be eligible to be awarded contracts
or purchase orders for the products cover by this specification. The activity responsible for the QPL and,

infonmation pertaining to qualification of products may be obtained from the Defense Electronic Supply

Center (DESC-EL), 1507 Wilmington Pike, Dayton , Ohio 45444-5765.

6.4 Application notes.

6.4.1 Stacking of networks. Stacking is generally not recommend, but if required, care should be taken
to compensate for the fower heat dissipation capabitities by derating the wattage rating.

8.4.2 QQW Close-olerance networks (i.e., 20.1 parcent and tighter) shouid be

mountod b:f a '"Etnﬁ which p.w“ms t“ee faast hagtmg affe.:! overa ehnﬂ tirnn tn numd mrrpnnpn!f

change in resistance.

6.4.3 Caution note. When the printed wiring assembly utilizes components made of britle materialy
{glass or ceramic), such components should be protected, prior to coafing, against breakage by the
conformal coating type covering the component with trangparent, clean, thin, pliant buffer material
securely fitted, such as with heat shrinkable sleeving, polyethyfene terephthatlate covered by
MIL-1-23053/7. The puffer material should cover the entire component and should not extend over the
component by more than .082 inch (1.57 mmj and should be compatible with the conformal coating
materal, Buffer material may not be needed when types SR and XY in accordance with MIL--48058 are
used.

6.4.3.1 Yin plating finishes. Use of tin plating is prohibited (see 3.4.6). Use of tin finishes can result in
the tin whisker growth. Tin whisker growth can result in adverse effects on the operation of electronic
equipment systems. For additional information on this matter, refer to ASTM B545 .

6.5 Power ratings. at 25-C (see 3.23.1). Power rating for netwarks under this specification have been
established by a 1,000-hour life test.

Characteristic Reta R
C.RandV 1{0.1 percent +0.01 ohm) 10.03 percant

Hand K (0.5 percent +0.01 ohm) wemmna
M #{2.0 percent +0.01 ohmy) chmmaan
Y +(0.05 parcent +0.01 ohm) +0.025 percent

W e

The power ratings established should be in accordance with figure 2,
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6.6 Supersessi ata.

6.6.1 Resistance designations. Prior to MiL-R-83401B, dated 1 March 1976, a three-digit resistance
designation was used for resistance tolerances of +2 percent and 5 percent. Networks specified with a
+2 percent or 15 percent resistance tolerance using the four-digit resistance designation required by this
specification supersede and are interchangeable with the +2 percent and 15 percent resistors using the
three-digit resistance designation provided the resistors have the same resistance value, tolerance, style,
and performance characteristic. The supersession of the three-digit resistance designation by the four-
digit resistance designation are as indicated in table XIX.

TABLE XIX. Resistance designations for 2 and 5 percent networks.

Resistance designations Resistance

Four digits Three digits 1/ Megohms
10RO to 91RO inclusive | 100 to 810 inclusive 10.0tc  91.0 inclusive
1000 to 9100 inclusive 101 to 911 inclusive 100 to 910 inclusive
1001 to 8101 inclusive 102 to 912 inclusive 1,000 to 9,100 inclusive
1002 {0 9102 inclusive 103 to 813 inclusive 10,000 to 91,000 inclusive
1003 to 8103 inclusive 104 to 914 inclusive 0.1to .91 inclusive
1004 to 9104 inclusive 105 to 915 inclusive 1.0to 9.1 inclusive

1/ Three-digit resistance designations used prior to MIL-R-834018B, dated 1 March 1976.

6.7 Subject term (key word) listing.
DIP
Flat pack
SIP

6.8 Changes from previous jssue. Marginal notations are not used in this revision to identify changes
with respect to the previous issue due to the extent of the changes.
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APPENDIX A

PROCEDURE FOR QUALIFICATION INSPECTION

A1 SCOPE

A.1.1 Scope. This appendix details the procedure for submission of samples, for qualification inspection

of networks covered by this specification. The procedure for extending qualification of the required
sample to other networks coverad by this specification is also outlined herein. This appendixis a

TOLYIAA Wl WA Tl el WY W HS S iwiiiwi | I Sl Wil e

mandatory part of the specification. The information contained herein is intended for comphance
A.2 APPLICABLE DOCUMENTS
This section is not applicable to this appendix.
A.3 SUBMISSION

A.3.1 Sample. This submission procedure prescribes qualification to the "M" level part number. "C"
level qualification is predicated on successful "M" level qualification as described under the Extent of
Qualification procedure (see A.4.2). A sample consisting of 60 sample units of each resistance value
(lowest, highest, and critical or nearest to criticai value {see table XX)) and in each style, characteristic,
resistance tolerance, and schematic for which qualification is sought, shall be submitted and subjected to
the inspection of table XII. Five sample units of any value shall be submitted and subjected to the test of
group Ib of table XII. Twelve sample units of any value shall be submitted and subjected to the test of
group  of table XIi. In addition, 10 sample units of any characteristic or resistance value shall be
submitted and subjected to the test of group VIl of table XII. (Note: If fungus testing is certified, no
sample units are required for group VIIl.) The range extension at higher or lower values will be qualified
by supplemental testing of the new highest or lowest value in accordance with the following: Submit 60
additional samples of new resistance value to be qualified to groups | and |A of table XIi; of this group, 10
samples shall be subjected to group Ili, 10 samples to group 1V, 10 samples to group V, 10 samples to
group V1, 10 samples to group V!a, 10 samples to group VIl. An additional sample submission is required
under the following conditions:

a. Qualification to closer tolerance than submitted above is desired:

Submit:

30 additional samples 10 high value
of the closer tolerance. 10 critical value
To be qualified to group |, 10 low value

of table XII .

b. Qualification to "H" or "J" schematics by schematic A, B, C, or G submission is desired:

Submit;

40 additional samples 40 highest value
of schematic "H" or "J".

All to group [, and 10

each to groups lll, IV,

VI, and Vil.
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After qualification has been granted, no changes shail be made in materials, design, or construction
without proper notification to the qualifying activity.

TABLE XX. Critical resistance value for gualification inspection. 1/
Critical resistance value 2/
Style Schematic A | SchematicB | SchematicC | Schematic G| SchematicH | Schematic J
Characteristics
C.RVY HKMICRVY HKMICRVY [HKM |[CRV.YIHKMICRV.YHKM |[C.RV.YHKM
Mg MQ | MO Mg | M Mg |Mo |MQ |Ma Mg | MQ MQ
RZ0MO0 0.1 0.047 0.2 0.1 0.350 [0.200
RZ020 (0.1 0.047 [0.2 0.1 0.390 |0.200
RZ030 [0.047 (0.047 01 0.1 0.160 [0.160
RZ040 0.024 j0.012 10.024 |0.012 [0.039 [0.020
RZ050 0.024 |0.012 [0.024 [0.012 j0.039 [0.020
RZ060 0.024 (0012 [0.024 (0.012 0.039 [0.020
RZ070 0.039 [0.020 10.039 [0.020 [0.062 [0.033
RZ080 0.039 |0.020 [0.039 [0.020 |j0.062 (0.033
RZ0S0 0,039 |0.020 [0.039 [0.020 [0.062 [0.033
RZ100 [0.047 10.047 |01 0.1 0.160 |0.160
RZ130 [0.1 0.047 0.2 0.1 0.350 [0.200
RZ140 [0.1 0.047 0.2 0.1 0.350 0.200
RZ150 10.047 10.047 (0.4 0.1 0.160 [0.160
RZ160 0.024 [0.012 [0.024 [0.012 [0.039 {0.020
RZ170 0.024 [0.012 [0.024 [0.012 0.039 (0.020
RZ180 0.062 [0.033
RZ190 0.062 [0.033
RZ200 0.024 [0.012 [0.024 [0.012 [0.039 [0.020
R2210 0.039 [0.020 j0.039 [0.020 j0.082 [0.033
R2220 0.039 10.020 }0.039 |[0.020 [0.062 [0.033
RZ230 0.039 [0.020 [0.039 [0.020 [0.062 10.033
RZ240 0039 (0.020 §0.039 (0.020 0.082 10.033

1/ Maximum continuous working voltage shali be applied (see 3.1).
2/ The critical resistance value is the maximum standard resistance value which will dissipate full
wattage when the maximum continuous working voltage is applied.
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A4 EXTENT OF QUALIFICATION

A.4.1 Extension of gualification. The resistance range included in the qualification of any one network
style will be between the lowest and highest resistance values which pass the qualification inspection (see
3.1). Qualification of one characteristic is basis for qualification of another characteristic, as indicated in
table XXI. Qualification of the lower resistance tolerances will qualify for the higher resistance tolerances
in accordance with table XXII. Extent of qualification by style shall be in accordance with table XXIII.
Extent of qualification by schematic shall be in accordance with table XXIV. As a requisite for extension of
qualification as described herein between characteristics, tolerances, schematics, and resistance values,
the product involved must be manufactured using the same facilities, processes, and materials as the
product originally submitted for qualification.

A.4.2 Extension of qualification from "M" to "C" fevel part numbers. Quaiification of the "C" fevetl part
number is predicted upon qualification of the "M" level part number as described in this appendix. Upon
request by the manufacturer, qualification to the "C" level part numbers will be granted for the envelope of
products successfully qualified to the "M" level part numbers. The products involved must be of the same
design, manufactured using the same facilities, processes, and materials as the product originally
submitted for and qualified under the "M" level.

TABLE XXi. Extent of qualification of characteristics.

Characteristic Characteristic
submitted qualified

c.v
H KM
K.M

RV
v

«<<ADITXIO
=

TABLE XXII. Extent of gualification of resistance tolerance.

Resistance tolerance Resistance tolerance
submitted qualified
A A,B,DF
2] gD FGJ
C DFG,J
F F.G,J
G G, J
J J
T T,A.8,.D,F
v V., T.A.B,D. F

oI
(-]
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TABLE XXiil. Extent of qualification by style.
Style Will qualify style(s)

RZ010 RZ010

RZ020 RZ010, RZ020

RZ030 RZ030

RZ040 RZ040

RZ050 RZ040, RZ050

RZ060 RZ040, RZ050, RZ060

RZ070 RZ070

RZ080 RZ070, RZ080

RZ090 RZ070, RZ080, RZ090, RZ2240
RZ100 RZ030, RZ100
‘RZ130 RZ010, RZ130

RZ140 RZ010, RZ020, RZ130, RZ140
RZ160 RZ030, RZ150

RZ160 RZ040, RZ160

RZ170 RZ040, RZ050, RZ160, RZ170
RZ180 RZ180

RZ190 RZ180

RZ200 RZ040, RZ050, RZ060, RZ160, RZ170, RZ200
RZ210 RZ0Q70, RZ210

RZ220 RZ070, RZ210, RZ220

RZ230 RZ070, RZ080, RZ210, RZ220, RZ230
RZ240 RZ070, RZ080, RZ090, RZ240

TABLE XXIv. Extent of qualification by schematic.

Schematic Will qualify schematic(s) 1/

A A
B B AJ
c C.G.H
G G, H

1/ When H or J schematic are included, additional test
samples must be tested as specified A.3.1b.
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PROCEDURE SPECIFYING ADDITIONAL SCHEMATICS
SCHEMATIC X

B.1 SCOPE

B.1 Scope. This appendix details the procedure to be followed to include additional schematics to this
specification. These new schematics will be incorporated in the applicable associated specification as a
“schematic x". This appendix is a mandatory part of the specification. The information contained herein
is intended for compliance.

B.2 APPLICABLE DOCUMENTS
This section is nat applicable to this appendix.

B.3 REQUIREMENTS

B.3.1 Procedure for submission of schematics. Resistor networks with schematics other than those
currently listed in the current specification should be submitted to DESC-ELDM. The usage recard of the
particular schematic will be researched, and if the schematic has been used previously on any military
equipment, the schematic will be included in the applicable existing associated specification or a new
associated specification. If no previous use of the schematic is found, then the information will be included
in the usage record,

B.3.2 Extension of qualification for schematic. Qualification will be extended to the new schematics
based on quatlification of:

a. Schematic B for resistor networks in DIP packages and flat packs.

[4.]
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